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FIGURE 8 

Green fluorescent protein from Heteractis crispa hcriGFP 

10 20 30 40 50 60 

AT T T T G G AC AG G T G T T C AAC C AAGC AAAT T T AAG AAG T C AT CAT C T T TAT C T C AGT C AG G 

70 80 90 100 110 120 

AAAATGTGTTCTTACATCAAAGAAACCATGCAAAGTAAGGTTTACATGGAAGGAAAAGTT 
MCS Y IKETMQSKVYMEGKV 

130 140 150 160 170 180 

AACGACCACAACTTCAAGTGCACTGCAGAAGGAAAAGGAGAACCATACAAAGGCTCACAA 
NDHNFKCTAEGKGEP YKGSQ 

190 200 210 .220 230 240 

AGCCTGACGATCACCGTAACTGAAGGAGGTCCTCTGCCATTTGCCTTCGACATTCTTTCA 
SLTITVTEGGPLPFAFDILS 

250 260 270 280 290 300 

CACGCCTTTCGATATGGCAATAAGGTGTTCGCCAAGTACCCCAAAGATCATCCTGATTTT 
HAFRYGNKVFAKYPKDHPDF 

310 320 330 340 350 360 

TTTAAGCAGTCTCTTCCTGAAGGTTTTACTTGGGAAAGAGTAAGCAACTATGAGGACGGA 
FKQSL PEGFTWERVSNYEDG 

.370 38.0 390 400 '410 420 

GGAGTCCTTACCGTTAAACAAGAAACTAGTCTGGAGGGAGATTGCATTATTTGCAAAATT 
GVLTVKQET'SLEGDCI ICKI 

430 440 450 460 470 480 

^aagcacatggcactaacttccccgcagatggtccggtgatgcaaaaacggaccaatgga 
kahgtnfp a' dgpvmq krtng 

490 500 510 520 530 540 

tgggagccatcaactgaaacggttattccacggggtggaggaattctgatgcgcgatgtg 
wepste tviprg ggilmrdv 

550 560 570 580 590 600 

CCCGCACTGAAGCTGCTTGGTAACAAAGGACATCTTCTCTGCGTCATGGAAACAACTTAC 
PALKLLGNKGHLLCVMETTY 

610 620 630 640 650 ' 660 

AAGTCAAAAAAAAAAGGTGAACCTGCCAAACCGCACTTTCATCATTTGAGAATGGAGAAG 
KS.KKKG E PAKP H F H H L RME K 

670 680 690 700 710 720 

GAT AG T G T TAG T G AC GAT GAG AAG AC C AT T G AGC AG C AC G AG AAT G T GAG G G C AAG C T AC 
DSVSDDEKT IEQHENVR ASY 

730 740 750 760 770 780 

TTCAATGATAGTGGAAAATGATCATTTCCTTATTGATTTCAATGTTAGGGCATTCAGTTT 
F N D* S G K * 

790 800 810 820 830 840 

. CCAAATTTTCTTAGACACAGTCTTTTCCTTTAGCTTCGTAGCCTACTTACCCATGTTTTG 

850 860 
TTGAAGTCAATAAATAGCTAAGCACTAC (SEQ ID NOS : 01 & 02) 
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Green fluorescent protein from Dendronephthya sp. dendGFP 

10 20 30 40 50 60 

5 ' CATATCGAGAAAGTTGTGAAACCAAATTCTTACTCTACTTTTACTACCATGAATCTGATT 

M N L I 

70 80 90 100 • 110 120 

AAAGAAGATATGAGGGTTAAGGTGCATATGGAAGGGAATGTAAACGGGCATGCTTTTGTG 
KED MRVK VHMEGNVNGHAFV 

130 140 150 160 170 180 

AT T G AAG G GG AAG G AAAAGG AAGG C C C T AC G AAG G G AC AC AG AC C T T G AAC C T G AC AG T G 
IEGEGKGRPYEGTQTLNLTV 

190- ■-. 200 210 220 230 240 

AAAGAAGGCGCGCCTCTCCCATTTTCTTACGACATCTTGACAACAGCATTGCACTACGGA 
KEGAPL'PFSYDILTTALHYG' 

250 260 270 280 290 300' 

AACAGAGTA'TTCACTGAATACCCAGCAGATATCACGGATTATTTCAAGCAATCATTTCCT ■ 
NRV FT E Y PAD I T D Y F KQ S F P 

310 320 330 340 ' 350 360- 

G AAGG AT ATTCCTGG G AlAAG AAC CAT G AC T TAT G AAG AC AAG GG CAT T T G T AC CAT C AG A 
E G Y S W E R T M T YEDKGICTIR 

370. 380 390v. 400 410 420 

AGCGACATAAGCTTGGAAGGTGACTGCTTTTTCCAAAACATTCGTTTTAATGGGATGAAC 
3 D I S L E'G D C FFQN I R FN GM N 

430 440 450 460 470 480 

TTTCCCCCAAATGGTCCAGTTATGCAGAAGAAAACTTTGAAGTGGGAACCATCCACAGAG 
F P P N G P V M Q K K T L K W^E P S T E 

490 500 510 520 530 540 

AAGCTGCACGTGCGTGATGGGTTGCTTGTCGGTAATATTAACATGGCTCTGCTGCTTGAA 
K'LHVRDG LLVGNI N MALLLE 

550 560 570 580- 590 • 600 

GG AGGT GG AC AT T AC C T GTGTG ACTT CAAAACT ACT T AC AAAGCG AAG AAG GTTGTTC AG 
GGGHYLCDFKTTYKAKKVVQ 

610 620 630 640 650 660 

TTGCCAGATTATCATTTTGTGGACCATCGCATTGAGATCTTGAGTAATGACAGCGATTAC 
• L PDYHFVDHRIEILSNDS DY 

670 680 690 700 710 720 

AACAAAGTGAAGCTGTACGAGCATGGGGTTGCTCGCTATTCTCCGTTGCCCAAGTCAGGC 
NKVKL YEHGVARYS PLPKS G 

730 740 750 760 770 780 

CTGGTAGAGGTTCAAGGGAAAGCCATAATGACTGCATAGATAAACATGTAGTGAAGACCA 
LVEVQGKAIMTA.* 

790 800 810 820 830 840 

CATACTCGGGATTAGAGTTTAGGGATTGGTAGTTGTGGTAGATTCTAGCCTACAAATTTT 



TTGGG 3 1 ( SEQ ID NO:03 & 04) 



Figure 10 

Red fluorescent protein from Zoanthus sp. zoanRFP 



10 20 30 40 50 60 

GAGTTGAGTTCTCGACTTCAGTTGTATCACTTTTGACGTATCAAGTGATCTATTCTCAAC 

70 80 90 100 110 120 

ATGGCCCATTCAAAGCACGGACTAACAGATGACATGACAATGCATTTCCGTATGGAAGGG 
MAH SKHGLT DDMTMHFRM EG 

130 140 150 160 170 180 

TGCGTCGATGGACATAAGTTTGTAATCGAGGGCAACGGCAATGGAAATCCTTTCAAAGGG 
CVDGH*KFVI EGNGN GNPFKG 

190 200 210 220 "230 240 

AAACAGTTTATTAATCTGTGTGTGATTGAAGGAGGACCACTGCCATTCTCCGAAGACATA 
KQF I NLCV I E G G P L P FS E D I 

250 . 260 270 280 290 300 

TTGTCTGCTGCGTTTGACTACGGAAACAGGCTCTTCACTGAATATCCTGAAGGCATAGTT 
LSAAFDYGNRLFTEYPEGIV' 

310 320 330 340 350 360 

GACTATTTCAAGAACTCGTGTCCTGCTGGATATACGTGGCACAGGTCTTTTCGCTTTGAA 
DYFKNSCPA GYTWHRSFRFE 

370 380 *• 390 400 410 .420 

GATGGAGCAGTTTGCATATGCAGTGCAGATATAACAGTAAATGTTAGGGAAAACTGCATT 
0 G A V C I C S A D I T V N V R - E N C • -I 

430 440 450 460 470 480 

TATCATGAGTCCACGTTTTATGGAGTGAACTTTCCTGCTGATGGACCTGTGATGAAAAAG' 
YHEST FYGVNFPADGPVMKK 

490 500 510 520- 530 540 

ATGACAACTAATTGGGAACCGTCCTGCGAGAAAATCATACCAATAAATAGTCAGAAGATA 
MTTNWEPSCEKIIPINSQKI 

550 560 570 580 590 600 

TTAAAAGGGGATGTCTCCATGTACCTCCTTCTGAAGGATGGTGGGCGTTACCGCTGCCAG 
L K G DV S MY L L L K D G GRYRC Q 

610 620 630 640 650 . 660 

TTTGACACAATTTACAAAGCAAAGACTGAGCCAAAAGAAATGCCGGACTGGCACTTCATC 
F D'T I YKAKT E PKEM P DWH F I 

670 680 690 700 710 720 

C AG C AT AAG C T C AAC C G T GAAGAC C G C AG C G AT GC T AAG AAT C AG AAAT GGC AAC T GAT A 
QHKLNRE DR. S DAKNQKWQL I 

730 .740 750 760 770 .780 

GAACATGCTATTGCATCCCGATCTGCTTTACCCTGATAACAAAGGAGTTGCTATTGCATG 
EHAIASRSALP* 

790 800 810 820 830 840 

TGCATGCCTATTACGCTGATAAAAATGTAGTTTTAACATGCAATTGTATGTGCATGCACA 

850 

TTACCCTGATA (SEQ ID NOS:05 & 06) 
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Green fluorescent protein from Scolymia cubensls scubGFPl (AY0377 67) 

10 20 30 40 50 60 

5 'TGTGACATTCAGTCATATAGGAGCCTCTATCGGAGCTGAGGTCCCATTCACCGTTGTGAT 
70 80 90 100 110 120 

TTGGACGGGAGCAGATCGAGAACAACMAGGGCTGTACGAGTCTGATAATTTACTTTACAT 
130 140 150 160 170 180 

CTACCAACATGCAGCGTGCTGGGATGAAGGTTAAGGAACATATGAAGATCAAACTGCGTA 
MQRAGMKVKEHMKI KLRM 

190 200 210 • 220 230 240 

TGGGAGGTACTGTAAACGGAAAGCATTTCGCGGTTAATGGGACAGGAGACGGCTACCCTT 
GGTVNGKH FA.VNG TG-DGYPY 

250 260 270 280 290 300 

ATCAGGGAAAACAGATTTTGAAACTTATCGTCGAAGGCAGCGAACCTCTGCCTTTCGCTT 
QGKQILKLI VEGSEPLPFAF 

310 320 330 340 350 360 

TTGATATCTTGTCAGCAGCATTCCAGTATGGCAACAGGGCATTCACCGAATACCCAACAG 
DIL SAAFQYGNRAFTEYPTE 

370 380 390 400 410 420 

AGATAGCAGACTATTTCAAGCAGTCGTTTGAGTTTGGCGAGGGGTTCTCCTGGGAACGAA 
IADYFKQS FE FGEG FS W ERS 

430 440 450 460 470 480- 

GTTTCACTTTCGAAGATGGGGCCATTTGCGTCGCCACCAACGATATAACGATGGTTGGTG 
FT FE DG A I C V A T N D I T M V G G 

490 500 510 520 530 540 

GTGAGTTTCAGTATGATATTCGATTTGATGGTCTGAACTTCCCTGAAGATGGTCCAGTGA 
EFQYDI RFDGL NFPEDGPVM 

550 560 570 58>0 590 600 

TGCAAAAGAAAACCGTAAAATGGGAGCCATCCACTGAGATAATGTATATGCAAAATGGAG 
QKKTVKW E P S T E I MYMQNGV 

610 620 630 640 650 660 

TGCTGAAGGGTGAGGTTAACATGGCTCTGTT.GCTTCAAGACAAAAGCCATTACCGTTGCG 
LKGEVNMALLLQDK S HY RCD 

670 680 690 700 710 720 

ACCTCAAAACTACTTACAAAGCTAAGAATAATGTGCCGCATCCTCCAGGCTACCACTATG 
LKTTYKAKNN. VPHPPGYHYV 

730 740 750 760 770 780 

TGGATCACTGCATTGAAATACTCGAAGAACGTAAGGATCACGTTAAGCTGCGGGAGCATG 
DHCIEILEERKDHVKLREHA 

790 800 810 820 830 , 840 

CTAAAGCTCGTTCTAGCCTGTCACCTACCAGTGCAAAAGAACGAAAGGCTTAGGTGATAG 
KARSSL S PTSAKERKA* 

850 860 870 880 ' 890 900 

T C AAAAAG AC AAC AAG AC G AAAAT G AAA GGT GT T C AT T GTT AGAAT T T GAT AT T TT C GAT ■ 

910 920 930 940 950 960 

T C AAT GAT T C GT T AAGGG AT T T GCT AG AGG C T AGCT AAC A GGT T AAC AT CAT AAGG AT AG 
970 980 990 1000 1010 1020 

AGATTYCGTTGCGGAGTTAGAACCTTWATATTTTCCGAATTCCAMCTAGAGTCGTTGAGA 
1030 1040 1050 1060 1070 1080 

AATTTATTAGAGACTAGCTTTAGAGTTACTTTTGTGGAAAAAAAGGTTTCCATTTTTTGC 
1090 1100 1110 1120 1130 1140 

GTTATTACAGCATTTAAAGCATAGGAATAGAGATTCGGTTATGGAAAATAACAGTAGGAA 

1150 1160 1170 

AATACGTTGTGAAAATAAACTTGTTGTCGAAAAAAAAA 3 ' 



(SEQ ID NOS: 07&08) 



FIGURE 12 



Green fluorescent protein from Scolymia cubensis scubGFP2 ■ (AY037771) 

10 20 30 40 50 60 

5 1 CCTGGTGATTTGGACGAGAGCAGATCGAGAATAGCAAGGTTTTACCAGCGTGATAATTTA 
70 80 90 100 110 120 

CTTTACATCTAACAACATGCAATCTGCTGGGAAGAAGAATGTCGTTAAGGACTTCATGAA 
M QSAGKK NVV'KD F M K 

130 140 150 160 170 180 

GATCACACTGCGTATGGACGGTGCTGTAAACGGGAAGCCCTTCGCGGTTAATGGAACAGG 
ITLRMDGA 'VNGKPFAVNGTG 

190 200 210 220 , 230 240 

AGATGGCAACCCTTATGGTGGAATACAGAGTTTGAAGCTTACCGTCGATGGCAACAAACC 
DGNPYGGIQSLKLTVDGNKP 

250 260 270 280 290 300 

TCTGCCTTTTGCTTTTGATATCTTGTCAGCAGCATTCCAGTATGGCAACAGGGCATTCAC 
LPFAFDILSAA.FQYGNRAFT 

310 320 330 340 350 360 

C G AAT ACC C AAAAG AG AT AT C AG AC TAT T T C AAGC AGT C GT T T G AGTT T GGC GAG G GGT T 
EYPKEIS D YFKQ SFEFGEGF 

370 • 380 390 400 410 420 

TACCTGGGAACGAAGTTTCACTTTCGAAGACGGGGCCATTTGCGTCGCCACGAACGATAT 
TWERSFTFEDGAICVATNDI 

430 440 450 460 470 480. 

AAAGATGGTTGGCGATGAGTTTCAATATAACATTCGATTTGATGGTGTGAATTTCCCTGA 
K M V G D E F Q Y N, I R F D G V N F P E 

490 500 510 . 520 530 540 

AGATGGTCCWGTYATGCAGAAGAAAACGGTGAAGTGGGAGCCATCCACAGAGATAATGCG 
DGPVMQKKTVK. WE V PSTE IMR 

550 560 570 580 59G 600 

TGTGCAAGGT GGAGTGCTAAAGGGT GA GGTTAAC AT GGCTCTGTTGCTTAAAGAC AAAAG 
VQGGVLKGEVNMALLL KDKS 

610 620 630 640 650 660 

CCATTACCGATGTGACTTCAAAACTACTTACAAAGCTAAGAATCCTGTCCCGCCGACGGC 
HYRC D FKTT Y KAKN P V P PTA 

670 680 690 700 710 720 

GCTTCCAGACTACCACTATGTGGATCACTGTATTGAAATCACCGAGGAAAATAGGGATTA 
L P D Y H Y V D H C I E I *T E E N R D.Y 

730 740 750 760 770 • 780 

CGTTAAGCTGCAGGAGTATGCTAAAGCTCGTTCTGGCCTGCACCTGCCCGAACTGCAAAA 
'VKLQEYAKA RSGLHLPELQK 

790 800 810 

GTAAAGGCTTAGGCGATAGTCAAGACGACAACGAGAAGA 3 ' 



(SEQ ID NO:09 & 10) 
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Red fluorescent protein from Rlcordea florida rfloRFP (AY037773) 

10 20 30 40 50 60 

5 ' TGTGAAAGTTAACATTTTACTTTACTTCTACCAGCATGAGTGCACTCAAAGAGGAAATGA 

MSALKEEM K 

70 80 90 100 110 120 

AAATCAAGCTTACATTGGTGGGCGTTGTTAACGGGCACCCATTCAAGATCATTGGGGACG 
I KLTL^VGVVNGH P FK I I GDG 

130 140 150 160 170 130 

GAAAAGGCAAACCCTATGAGGGATCGCAGGAATTAACCCTTGCCGTGGTGGAAGGAGGGC 
KGKPYEGSQELTLAVVEGGP 

190 200 210 220 230 240 

CTCTGCCTTTCTCTTATGATATCCTGACAACGATAGTTCACTATGGCAACAGGGCATTTG 
LPFSYDILTTIVHYGNRAFV 

250 260 270 280 290 300 

' TGAACTACCCAAAGGACATACCAGATATTTTCAAGCAGACCTGCTCTGGTCCTGGTGCTG 
NYPKDI PDI FKQTC SGPGAG 

310 320 330 340 350 360 

GATATTCCTGGCAAAGGACCATGAGTTTTGAAGACGGAGGCGTTTGCACTGCTACGAGCG 
YSWQRTMS FEDGGVCTATSH. 

370 380 390 400 410 420 

ATATCAGGGTGGATGGCGACACTTTCAATTATGACATTCACTTCATGGGAGCGGATTTCC 
I RV DG D T FN Y D I H FMGA D FP 

430 440 . 450 460 470 480 

CTCTTAATGGTCCAGTGATGCAGAAAAGAACAGTGAAATGGGAGCCATCCACTGAGATAA 
LNGPVMQKRTV-. KW,E PSTEIM 

490 500 510 52*0 530 540 

TGTTTCAATGTGATGGATTGCTGAGGGGTGATGTTGCCATGTCTCTGTTGCTGAAAGGAG 
F Q C D G L L R G • D . V . A M S L L L K G G 

550 560 570 580 590 600 

GCGGCCATTACCGATGTGACTTTAAAACTATTTATAAACCCAAGAAGAATGTCAAGATGC 
GHY.RCD FK T I YKPKKNVKMP 

610 620 630 640 650 660 

CAGGTTACCATTTTGTGGACCACTGCATTGAGATAACGAGTCAACAGGACGATTACAACG 
GYHF VDHC I EI TSQQDDYNV 

670 680 690 700 710 720 

TGGTTGAGCTGTACGAGGGTGCTGTAGCCCACTACTCTCCTCTGCAGAAACCATGCCAAG 
VELYEGAVA HYSPLQKPCQA 

730 740 750 760 770 780 

CAAAGGCATAAAGCCAAACAACCCAAGAGGACAACAAGACATTTAATCAAATCACATCTT 
K A * 

790 800 
TGTATTTTTGGTTAGAGTTGAAAAAAA 3 ' 



(SEQ. ID NO: 11 & 12) 



FIGURE 14 



Green fluorescent protein from Ricordea florida rfloGF? (AY037772) 

10 20 30 40 50 60 

5 ' AGTCACCTCGGTGTTTTTAGGACAGGAAGGATCACGAGCAAGAGAAGAACTGTGAAAGTT 
70 80 90 100 110 120 

AACACTTTACTCTACTTCTACCAGCATGAGTGCACTCAAAGAGGAAATGAAAATCAAGCT 

MSALKEEMKIKL 

130 140 150 160 170 180 

T AAAATGGTGGGC GTTGTTAAC GGGC AGTC ATTTC AGATCGAT GGGGAAGGAAAAGGC AA 
KMVGVVNGQSFQIDGEGKGK 

190 200 210 220 230 240 

ACCTTACGAGGGATCACAGAAATTAACCCTTGAAGTGGTGGAAGGAGGGCCTCTGCTCTT 
PYEGSQKLTLEVVEGGPLLF 

250" 260 270 280 290 300 

CTCTTATGATATCCTGACAACGATATTTCAGTATGGCAACAGGGCATTCGTGAACTACCC 
SYD I LTT I FQYGNRAFV.N YP 

310 320 330 340 350 360 

AAAGGACATACCAGATATTTTCAAGCAGACCTGCTCTGGTCCTGATGGTGGATTTTCCTG 
KD I P D I FKQTCSGP DGG FSW 

370 380. 390 400 410 420 

GCAAAGGACCATGACTTATGAAGACGGAGGGGTTTGCACTGCTTCAAACCACATCAGCGT 
QRTMT YE DGGVCTA.S NH I S V 

430 440 450 460 470 480 

GGAGGGCGACACTTTTTATTATGTGATAAGATTTAATGGAGAGAATTTTCCTCCAAATGG 
DG D T F Y Y V I RF N.GE.N F P PN G 

490 500 510 . 520 530 540 

TCCAGTAATGCAGAAAAGAACAGTGAAATGGGAGCCATCCACTGAGATAATGTTTGAACG 
P V M Q K R T V K W B P S v. T E- I M F E R 

550 560 - 570- 580 - 590 600 

TGATGGATTGCTGAGGGGTGACATTGCCATGTCTCTGTTGCTGAAAGGAGGCGGCCATTA 
DGL h RG D I A M S L LL K GG GH Y 

610 620 630- 640 650 660 

CCGATGTGACTTTAAAACTATTTATACACCCAAGAGGAAGGTCAACATGCCAGGTTACCA 
R CD FKT IYT PKRKVNMPGYH 

670 680 690 700 710 720 

TTTTGTGGACCACTGCATTGAGATACAGAAGCACGACAAGGATTACAACATGGCTGTGCT 
F.VDHCI EIQKHDKDYNMAVL 

730 ' 740 750 760 770 ' 780 

CTCTGAGGATGCTGTAGCCCACAACTCTCCTCTGGAGAAAAAAAGCCAAGCAAAGGCGTA 
SEDAVAHNSPLE'KKSQAKA* 

790 

• AAGCCAAACAACCTAA 3 ' 



-(SEQ ID NO: 13&14) 



Figure 15 



Red fluorescent protein from Montastraea cavernosa mcavRF? {AY037770) 

10 20 30 40 50 60 

5 1 ACGCAGGGATTCACCCTGGTGATTTGGAAGAGAGCAGACCGAGAACAACAAGAGCTGTAT 
70 80 90 100 110 120 

AAGGCTGATATCTTACTTTACGTCTACCATCATGAGTGTGATTAAATCAGTCATGAAGAT 
RLISYFTSTIMSVIKSVMKI 

130 . 140 150 160 170 180 

CAAGCTGCGTATGGAAGGCAGTGTAAACGGGCACAACTTCGTAATTGTTGGAGAAGGAGA 
KLRMEGSVNGHN FVIVGEGE 

190 200 210 220 230 240 

AGGCAAGCCTTATGAGGGAACACAGAGTATGGACCTTACAGTCAAAGAAGGCGCACCTCT 
GKPYEGTQ.SMDLTVKEGAPL 

250 260 270 280 290 300 

GCCTTTCGCCTACGATATCATGACAACAGTATTCCATTACGGCAATAGGGTATTCGCAAA 
PFAYDIMTTVFHYGN RVFAK 

310 320 330 340 350 360 

ATACCCAAAACATATCCCAGACTATTTCAAGCAGATGTTTCCTGAGGAGTATTCCTGGGA 
YPKHIPDYFKQMFPEEYSWE 

370 380 390 400 410 420 

ACGAAGCATGAATTTCGAAGGCGGGGGCATTTGCACCGCCAGGAACGAGATAACAATGGA 
RSMNFEGGGICTARNEITME 

430 440 450 460 ■ 470 480 

AGGCGACTGTTTTTTCAATAAAGTTCGATTTGATGGTGTGAACTTCCCCCCCAATGGTCC 
GDCFFNKVRFDGVNF P PN GP 

490 500 510 \ 520 . 530 540 

AGTCATGCAGAAGAAGACGCTGAAATGGGAGCCATCCAQTGAAAAAATGTATGTGCGTGA 
VMQK KTI*KWEPSTEKMYVRD 

550 560 570 . 580 590 600 

TGGAGTGCTGACGGGTGATATCAACATGGCTTTGTTGCTTGAAGGAGGTGGCCATTACCG 
GVLTGD INMAiiLLEGGGHYP 

610 620 . 630 640 650 660 

• ATGTGACTTCAGAACTACTTACAGAGCTAAGAAGAAGGGTGTCAAGTTACCAGATTATCA 
CDFRTTYRAKKKG .VKL PDYH 

670 680 690 700 710 720 

CTTTGAGGATCACTCCATTGAGATTTTGCGCCATGACAAAGAATACACTGAGGTTAAGCT 
FEDHSIEILRHDKEY T EVKL' 

730 740 750 760 770 780 

GTATGAGCATGCCGAAGCTCATTCTGGGCTGCCGAGGGTGGCAAAGTAAAGGCTTAACGA 
YEHAEAHSGLPRVAK* 

.790 

AAAGCCAAGACCACA 3' 



(SEQ ID NO:15 &. 16) 



FIGURE 16 

Green fluorescent protein from Montastraea cavernosa mcavGFP (AY0377 69) 

10 20 30 40 50 60 

5 * AT T C GC C CT GGT GAT T T GG AAG AG AGC AG AT C G AG AAC AAC AAG AGC T G T AAGGT TG AT A 
70 80 90 100 110 120 

TCTTACTTACGTCTACCATCATGACAAGTGTTGCACAGGAAAAGGGTGTGATTAAACCAG 
MTSVAQEKGVIKPD 

130 140 150 160 170 180 

ACATGAAGATGAAGCTGCGTATGGAAGGTGCTGTAAACGGGCACAAGTTCGTGGTTGAAG 
M KM K L R M E GA V N G H K F V V E G 

190 200 210 220 230 240 

GAGATGGAAAAGGGAAGCCTTTCGACGGAACACAGACTATGGACCTTACAGTCATAGAAG 
DGKGKPFDGTQTMDLTVIEG 

250 260 270 280 290 300 

GCGCACCATTGCCTTTCGCTTACGATATCTTGACAACAGTATTCGATTACGGCAACAGGG 
APLPFA YDILTTV FDYGNRV 

310 320 330 340 350 360 

TAT T CGC C AAAT AC C C AG AAG AC AT AGC AGAT TAT T T C AAG C AG AC GT T T CC T G AGGGGT 
FAKY P E D IAD Y F KQT F - P E G Y 

370 380 390 400 410 420 

ACTTCTGGGAACGAAGCATGACATACGAAGACCAGGGCATTTGCATCGCCACAAACGACA . 
FWERSMTY EDQGICI ATNDI 

430 440 450 460 470 480 

TAACAATGATGGAAGGCGTCGACGACTGTTTTGCCTATAAAATTCGATTTGATGGTGTGA 
TMMEGVDDC F AYKI RFD.GVN 

490 500 510 520 530 540 

ACTTTCCTGCCAATGGTCCAGTTATGCAGAGGAAGACGCTGAAATGGGAGCCATCCACTG 
F P A N G P VM.Q R K"" T L K W E F 3 T E 

550 , 560= ' 570 580 590 600 

AGATAATGTATGCGCGTGATGGAGTGCTGAAGGGTGATGTTAACATGGCTCTGTTGCTTG 
I M YA R D G V L K G D*V.N MA L L L E 

610 620 630 , *' 640 650 660 

AAGGAGGTGGCCATTACCGATGTGACTTCAAAACTACTTACAAAGCTAAGAAGGTTGTCC 
GGG H Y R C D F K T T Y KA K KV V R 

670 680 690 700. 710 720 

GGTTGCCAGACTATCACTTTGTGGACCATCGCATTGAGATTGTGAGCCACGACAAAGATT 
LPDYHF VDHRI EI VSHDKDY, 

730 740 750 760 770 . 780 

ACAACAAGGTTAAGCTGCACGAGCATGCCGAAGCTCGTCATGGACTGTCAAGGAAGGCCA 
NKVKLHEH AEARHGLSRK'AK 

790 800 810 820 830 840 

AGTAAAGGCTTAATGAAAAGTCAAGACGACAACGAGGAGAAACAAAGTACTTTTTTGTTA 



850 860 870 880 .890 900. 

AATTTGAAGGCATTTACTCGGAATTAGTATTTGATACTTTCGATTCAAGGATTTGTTCCG 

910 920 930 ' 940 950 960 

GGATTTGTTAGAGACTAGCTCTAGAGTTGTATTTTGTGAAAAAAGATAGTTTCCAGTTTT 

970' 980 990 1000 1010 1020 

TGCGGGATTACAGCATGGGGATAGACTTTTTAAACTCAGTTGTGGTCAAATGCAAGTAAG 

1030 1040 1050 1060 

AAAACTGTAGTGAGAATAAACTTGTTATCGAAGCCGAAAAAAAAAA 3 ' 

(SEQ ID NOS: 17 & 18) 



Figure 17 



Green fluorescent protein from Coadylactis gigantea cgigGFP (AY037776) 

10 20 30 40 50 60 

5 ' ACAGCTGTTCATCCACGCTCATTCAAGACGCCGTCAACTTTATTCCAGTCAGGAAAATGT 

M Y 

70 80 90 100 110 . 120 

ATCCTTGGATCAAGGAAACCATGCGCAGTAAGGTTTACATGGAAGGAGATGTTAACAACC 
PWIKETMRSKVYMEGDVNNH 

130 140 150 160 - 170 180 

ACGCCTTCAAGTGCACTGCAGTAGGAGAAGGAAAACCATACAAAGGCTCACAAGACCTGA 
AFKCTAVGEGKPYK GSQDLT 

190 200 210 220 230 240 

CGATTACCGTCACTGAAGGAGGTCCTCTGCCATTTGCTTTCGACATTCTTTCACACGCCT 
ITVTEGGPLPFAFDILSHAF 

250 260 270 280 290 300 

TTCAGTATGGCAACAAGGTGTTCACCGATTACCCCGACGATATTCCTGATTTCTTTAAGC 
QYGNKVFT DYPDDI PDF. F K Q 

310 320 330 340 350 360 

AGTCTCTCTCGGATGGTTTTACTTGGAGAAGAGTAAGCACSTATGACGATGGAGGAGTCC 
SLSD GFTWRRVSTYDDGGVL 

370 380 390 400 410 420 

TCACAGTTACCCAAGACACTAGTCTGAAGGGAGATTGCATTATTTGCAACATTAAAGTCC 
TVTQDTSLKGDCIICNIKVH 

430 ^ 440 450 460 470 480 

ATGGCACTAACTTCCCCGAAAATGGTCCGGTGATGCAAAACAAGACCGATGGATGGGAGC 
GTN FP EN.G P VMQNKT DGWE P 

490 500 510 520 530 540 

CATCCAGCACTGAAACGGTTATTCCACAAGATGGAGGAATTGTTGCTGCGCGATCACCCG 
S S T E T VIP Q D G G I V A A R S PA 

550 560 570 580 590 600 

CACTAAGGCTGCGTGATAAAGGTCATCTTATCTGCCACATGGAAACAACTTACAAGCCAA 
LR'LRDKGH L I.CHME TT YK PN 

610 620 630 640 650 660 

ACAAAGAGGTGAAGCTGCCAGAACTCCACTTTCATCATTTGCGAATGGAAAAGCTGAGTG 
KEVKLPELHFHHLRMEKLSV 

670 680- 690 700' 710 720 

TTAGTGACGATGGGAAGACCATTAAGC AGCACGAGTATGTGGTGGCTAGCTACTCCAAAG 
S D. DG KT I KQH EYVVAS YS KV 

730 , 740 750 760 770 780 

TGCCTTCGAAGATAGGACGTCAATGATCATTTCCCTTATTAAATATCAATGATGTGGCTT 
PSK IGRQ* 

790 800 810 820 830 840 

TCAATTTTCCAAAATTTTGTTAAGACATAGGTCTTTTGGATTTTTGGTAACCCCAACCTT 

850 860 870 * 880 890 

AATTCCCAATAATTTTTGTTGGAAAGTCAAATAAAACCAGCCTTCCCTGGGCCTTTAA 3 ' 

(SEQ ID NOS: 19 & 20) 



FIGURE 18 



Green fluorescent protein from Agaricia fragilis afraGFP (AY037765) 

10 20 30 40 50 60 

5 ' C AAGGAAGCC AAATCTTTTACCAGAGATCTCGCGTGAAAGCAACCTATGAGTGATGGCGA 

MAI 

70 ' 80 90 100 110 120 

TTTCTACTCTAAAGAACGTCATCATCATCGTTATTATATACTCCTGCAGCACTTGTGCTG 
STLKNVIIIVIIYSCSTCAV 

130 140 ISO 160 170 180 

TTTGGTCGAATTCAAACTCTGAATCCTCTTTCACTAATGGGATTGCAGAGGAAATGAAGA 
WSNSNSESSFTNGIAEEMKT 

190 200 210 220 230 240 

CTAGGGTACATTTGGAGGGTACTGTTAACGGGCACTCCTTTACAATTAAAGGCGAAGGAA 
RVHLEGTVNGHS FTI KGEGR 

250 260 270 280 290 300 

GAGGCTACCCTTACAAAGGAGAACAGTTTATGAGCCTTGAGGTCGTCAATGGTGCTCCTC 
G Y P Y K G E Q FM S L E V.V N GA P L 

310 " 320 330 340 350 360 

TGCCGTTCTCTTTTGATATCTTGACACCAGCATTTATGTATGGCAACAGAGTGTTCACCA 
P F S F D I LTPA FMYGN RVFTK 

370 380 390 ' 400 410 420 

AGTACCCACCAAACATACCAGACTATTTCAAGCAGACGTTTCCTGAAGGGTATCACTGGG 
YP.PNI PDY FKQT F PEGYH.WE 

430 440 450 460 470 480 

AAAGAAACATTCCCTTTGAAGATCAGGCCGCGTGCACGGTAACCAGCCACATAAGATTGG 
RN IPFEDQAACTVTSHIRLE 

490 500 510 520 530 540 

AAGAGGAAGAGAGGCGTTTTGTAAATAACGTCAGATTTCACTGTGTGAACTTTCCCCCTA 
E EERRFV NNV R FHCVH FP P N 

550 560 570 580 590 600 

ATGGTCCAGTCATGCAGAGGAGGATACTGAAATGGGAGCCATCCACTGAGAACATTTATC 
G PVMQR R" I L K W E E S T EN I Y P 

610 620 630 • 640 650 ' 660 

CGCGTGATGGGTTTCTGGAGGGCCATGTTGATATGACTCTTCGGGTTGAAGGAGGTGGCT 
RDGFLEGHVDMTLRVEGGGY 

670 680 690 700 710 720 

ATTACCGAGCTGAGTTCAAAAGTACTTACAAAGGGAAGACCCCAGTCCGCGACATGCCAG 
YRAEFKSTYKGKTPVRDMPD 

730 740 750 760 770 780 

• ACTTTCACTTCATAGACCACCGCATTGAGATTACGGAGCATGACGAAGACTACACCAATG 
FHFI DHRI EI T EHD EDYTNV 

790 800 810 820 830 840 

TTGAGCTGCATGACGTATCCTGGGCTCGTTACTCTATGCTGCCGACTATGTAAGCGGAAA 
ELHDVSWARYSMLPTM 

850 860 . 870 880 890 900 

AGGCAAGGCAACAAGACGCAAAACCGCCCTGTTTGTCTCTTTTCATAAGAGATTTGACAA 

910 920 930 940 950 960 

CCGTGGTTCTTTGCCATTTAATTTGAATTAGTTTAAATTAAATCTTTGGGATTGATGTAG 

970 980 990 1000 1010 1020 

ACGCTTTGGTTGCTAAGTAAGAAA'ACATTTGTGATTATTAAATTTGTTGCCTGAAGCAAA 

1030 
AAAAAAAAAA 3' 



(SEQ ID NOS:21 & 22) 



FIGURE 19 



Green fluorescent protein from Ricordea florida rfloGFP2 (AY037774) 

10 20 30 40 50 60 

. 5 ' AGCCACTTCGGTGTCTTGTCGAGAGGAAGGATCACGAACAAGAGAAGAGCTGTAAAAGTT 
70 80 90 100 110 120 

AAAATTTTACTTTACTTCTTCCAGCATGAATGCACTTCAAGAGGAAATGAAAATCAAGCT 

MNALQEEMKI KL 

130 140 150 160 17.0 180 

TACAATGGTGGGCGTTGTTAACGGGCAGTCATTTAAGATCGATGGGAAAGGAAAAGGGAA' 
TMVGVVNGQSF KI DGKGKGK 

190 200 210 220 - 230 240 

ACCTTACGAGGGATCACAGGAATTGACCCTTAAAGTGGTGGAAGGCGGGCCTCTGCTCTT 
PYEGSQE LTLKVVEGGPLLF 

25.0 260 270 280" - 290 300 

CTCTTATGATATCCTGACAACGATATTTCAGTATGGCAACAGGGCATTCGTGAACTACCC 
SYDILTT I FQYGNR.AFVN YP 

310 320 330 340 350 360 

AAAGGACATACCAGATATTTTCAAGCAAACGTGTTCTGGTCTTGATGGCGGATATTCGTG 
KDI PDI FKQTCSG LDGGY SW 

370 380 390 400 410 420 

GCAAAGGACCATGACTTATGAGGACGGAGGGGTTTGTACTGCTACAAGCAACGTCAGCGT 
QRTMTYEDGGVCTATSNVSV 

430 440 450 460 ' 470 480' 

GGTCGGCGACACTTTCAATTATGAAATTCACTTTATGGGGGCGAATTTTCCTCCAAATGG 
V G D T FN Y E I H FMG.A N F P P N G 

490 500 510 520 ■ 530 540' 

TCCRGTGATGCAGAAAAGAACAGTGAAGTGGGAGCCCTCCACTGAGATAATGTTTGAACG 
PVMQK RTVKWEPST EIM FSR 

550 560 570 530 590 600 

TGATGGATTGCTGAGGGGTGATGTTCCCATGTC TCTGTTGCTGAAAGGAGGCGACCATTA 
DGLLRGDVPMSLLL KGGD HY 

• 610 620 630 640 650 660 

CCGATGTGACTTTAAAACTATTTATAAACCCAACAAGAAGGTCAAGCTGCCAGGTTACCA 
RCDFKTI Y. KP NKKVKLP GYH 

670 680 690 700 710 720 

TTTTGTGGACCACTGCATTGAGATAAAGAGTCAAGAGAATGATTACAACATGGTTGCGCT 
FVDHC I E I KSQENDYNMVAL' 

730 740 750 760 770 ' 780 

CTTTGAGGATGCTGTAGCACACTACTCTCCTCTGGAGAAAAAGAGCCAGGCAAAGGCGTA 
FEDAVAHYS PLEKKSQ'AK A * 

■790 800 .810 820 830 840 

AATCCAAACAACCTAAGAAGACGACAAGGCATTCAATCTAATCGCATGTTTGAATTTTTG 

850 ' 860 870 880 890 900 

GTTAGGAATGTGTTGGGTCAGACTAGGTCTAGAACGTTTCATTTTGGCTGGATTTGTTTT 

910 920 930 940 950" 960 

ACTCAGTTATAGACAAGAAAAAAATCTTAAATGACTTGGGTTGGATTTAGCTTTCGGCAC 

970 980 990 1000 " 1010 1020 

TGTCAATTCCGGATTCCTTAGAAATATTTGAGACCAAGCCTTTTTTTGAGCTGAGAACGT 

AATC 3' 



(SEQ ID NOS: 23 & 24) 



FIGURE 20 



Green fluorescent protein from Montastraea cavernosa mcavGFP2 (AY037768) 

10 20 30 40 50 60 

5 ' AGAGCTGTAGGGTGATATCTTACTTACGTCTACCATCATGACCAGTGTTGCACAGGAAAA 

MTSV AQEK 

70 80 90 100 110 120 

GGGTGTGATTAAACCAGACATGAAGATGAAGCTGCGTATGGAAGGTGCTGTAAACGGGCA 
GVI KPDMK. MKLRMEGAVNGH 

130 140 150 160 170 180 

CAAGTTCGTGATTGAAGGAGATGGAAAAGGGAAGCCTTTCGACGGAACACAGACTATGGA 
KFVIEGD, GK GKPFDGTQTMD 

190 .200 210 220 230 240 

CCTTACAGTCATAGAAGGCGCACCATTGCCTTTCGCTTACGCTATCTTGACAACAGTATT 
L T V I E G A P L P F A Y A I L T T V F 

250 260 270 280 290 300 

CGATTACGGCAACAGGGTATTCGCCAAATACCCAGAAGACATAGCAGATTATTTCAAGCA 
DYGNRVFAKY PEDIADYFKQ 

310 320 330 340 350 360 

GACATTTCCTGAGGGGTACTTCTGGGAACGAAGCATGACATACGAAGACCAGGGCATTTG 
TFPEGYFWERSMTYEDQGIC 

370 " 380 390 400 . 410 420 

CATCGCCACAAACGACATAACAATGATGAAAGGCGTCGACGACTGTTTTGTCTATAAAAT 
I A T N D I T MM.K G V D D C FV Y K I 

430 440 450 4 60 470 480 

TCGATTTGATGGTGTGAACTTTCCTGCCAATGGTCCAGTTATGCAGAGGAAGACGCTGAA 
RFDGVNFPANGPVMQRKTLK 

490 500 510 520. . 530 540 

ATGGGAGCCATCCACTGAGAAAATGTATGCGCGTGATGGAGTGCTGAAGGGTGATGTTAA 
'WEPSTEKMY ARDGVLK GDVN 

550 560 570 580 590 600 

CATGGCTCTGTTGCTTGAAGGAGGTGGCCATTACCGATGTGACTTCAAAACTACTTACAG 
MAL LL EGGG H Y R C D F KTT Y R 

610 620 630 640 650 660 

AGCTAAGAAGGTTGTCCAGTTGCCAGACTATCATTTTGTGGACCATCGCATTGAGATTGT 
AKKVVQLPD YHFVDHR IEIV 

670 680 690 700 710 720 

GAGCCACGACAAAGATTACAACAAGGTTAAGCTGTATGAGCATGCCGAAGCTCATTCTGG 
SHDKD YNKVKLYEH AEAHS G 

730 740 750 7 60 770 780 

GCTGCCGAGGCAGGCCAAGTAAAGGCTTAATGAAAAGCCAAGACGACAACAAGGAGAAAC 
L P R Q A K * 

■ 790 800 810 820 830 840 

AAAGTATTTTTTTTGTTAAATTTCAAGGCATTTACTCGGAATTAGTATTTGATACTTTCG 

850 860 870 880 890 900 

ATTCAAGGATTTGTTTCGGGACTTGTTAGAGACCAGCTCTAGAGTTGTATTTTGTGAAAA 

910 

AAAGATAGTTTCC 3' 

(SEQ .ID NOS: '25 & 26) 



FIGURE 21 



Green fluorescent protein- homolog from Montastraea annularis mannFP (AY037766) 

10 20 30 40 50 60 

5 ' TGGTTAACGCAGAGTCGCGGGGGGTTCCTGGCTAATAATTGATTCTATTTTGGGTGTGAC 
70 80 90 100 HO' 120 

ATTCAGGTTTAAAGCAGCATCCTCAGTGCTGAGGTCTCATTCACCGTGGTGATTTGGAAG 
130 140 150 160 170 180 

AGAGCAGATCGAGAACACCAAGAGCTGTATTACGCTAAAATCTTACTTGCCTCTACCACC 
190 200 210 220 230 240 

ATGAGTATGATTAAACCAGAAATGAAGATCAAGATGCGTATGGACGGTGCTGTAAACGGG 
MSMI KPEMKIKMRMDGAVNG 

250 260 270 280 290 300 

CACAAGTTCGTGATTACAGGGGAAGGAAGCGGCGAGCCTTTCGAGGGAAAACAGACTATG 
HKFVITGEGSGEPFEGKQTM 

310 320 330 340 350 360 

AACCTGACAGTCATAGACGGCGGACCTCTGCCTTTCGCTTTCGACATCTTGACAACAGCA 
NLTVI DGG PLP FAFDI LTTA" 

370 380 390 400 410 420 

TTCGATTACGGCAMCAGGGTATTCGCCAAATACCCAGAAGACATCCCAGACTATTTCAAG 

FDYGXRVFAKYPEDI PDYFK 

i 

430 440 450 460 470 480 

CAGTCGTTTCCTGAGGGGTTTTCTTGGGAACGAAGCATGACTTACGAAGACGGGGGCATT 
QSFP EGFSWERSMTYEDGGI 

490 500 510 520 530 540 

TGCATCGCCACAAATGACATAAAAATGGAAGGCGACTGCTTTTCCTATGAAATTCGATTT 
CIATNDI KMEG DCFSYEIRF 

550 560 570 580 590 600 

GATGGGGTGAACTTTCCTGCCAATAGTCCAGTTATGCAGAAGAAGACCGTGAAATGGGAG . 
DGVNFPAN S PV .MQKKTVKWE 

610 620 ' 630 640 650 6^0 

CCATGCACTGRGGAAATGT ATGTGCGTGATGGAGTGCTTAAAGGTGGTCT1 AAC ATGGCT 
PCTXEMYVRDGVLKGGLNMA 

670 680 ' 690 700 710 720 

CTGTTGCTTGAAGGAGGTGGCCATTTCCGATGTGACTTGAAAACTACTTACAAAGCTAAG 
L-L LEGG GH FRC DLKTTYKAK 

730 740 750 760 770 780 

AAGGTTGTCCAGATGCCAGACTATCACTTTGTGAATCACCGACTTGAGATAACATGGCAT 
K V V Q M P D Y H F V N H R L E I T W H 

790 800 810 820 830 840 

GACGAGGATTACAACAATGTTAAGCTGTCTGAGCATGCAGAAGCTCATTCTGGACTGCCA 
D E D Y N N V K L S E H A E A H S G L P 

850 860 870 880 890 900 

AGGCAGGCCAAATAAAGGCTTGACGAAAAGCCAAAACGGCAAAGAGTACAAGAAAGTATA 
R Q A K * 

910 920 930 940 950 960 

TATAAATGTATATTTTTCAACTGAAAGGCATTCCACTCGGAATTAGTATTTGATACTTTC 
970 980 990 1000 1010 1020 

AATTCAAGGATTTATTTTGGGATTTGCTAGCCACTAGCTTTATTGTTAAATTAAGTTAAA 
1030 1040 1050 1060 1070 1080 

GACGGTTTAGCATTTTTTCGGTATTACAACATAGGCACAGACGTCTTAACCCCAGTAGTG 

1090 1100 1110 1120 1130 

GTCAGGTACAAGTAAGAAAACTTTGGTGAGAATAGACTTGTAGTCGAAAAAAA 3 ' 



(SEQ ID NOS: 27 & 28) 



